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and salts and solvates thereof are described, in which: 

r" rep^?sents arylmethyl or C-salkyI optionally substituted by one or more fluonne atoms. 

R2 represents methyl; 

R3 represents C2 -4 alkyi; r-z-vAMpen? mrbrs (CH2lmNR^°C( = Y)Ri^ or a 5-membered 

may also represent hydrogen; 

R5 represents hydrogen or Ci-ealkyl; 

R6 represents hydrogen or Ci-ealkyI; 
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represents hydrogen, airino. hydroxyl, C-ealkyl. aryl or arylC-alkyI: 
% rd;rn:C,-s"CsO.R^. C0.R-^ C( = NCN)SR^^ or C( = NCN)NR^3h.; 

S^reXts'?:?ai;ro'i;t^^^ by one or .ore halogen^- or R" represents ary.. 

arylcT-^alkyl. thienyl, NR-R'^ CH.NR'^R^" or R" and R" together represent -A(CH.)„-. 
R12 represents Ci-salkyl. aryl or ary ICi -4 alky I; 

rpreS h^rgrn.^C^'^-^SU ary.C,-,alkyl or R'3 and R'* together with the nitrogen atom to which 
they are attached form a morpholine, piperazine or N-C, -«alkylpiperaz.ne nng. 

R^s'represents hydrogen or C-.alkyI or R- and J^S-^J-fr^^^^^^^ together with the 

i^rarto^crtLy^'a^^^^^^^ 

"is :rerenS Z'^rZ'r^"c?X:SU ary.C-.a.kyl. COR^^ or R'^ and R^' together with the nitrogen atom to 
which Z a^ aLhed form a morpholine. piperazine or N-C-.alkylpiperaz.ne nng; 
A represents CH2 or C - O; 
m represents zero or 1 ; 

xSre'senS s'orNH. or when R' represents amino then X may also represent O; 

Y represents O or S: for use in therapy^ .^^ a'.S'-monophosphate specific 

phos;rie=tGMP%^er P^E) ::"u, in a variety of tSerapeu^c areas, including the treatment 

of cardiovascular disorders. 
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This invention re.ates to a series of PV-o.ol3 4-.]pyn^ 
preparation, pharmaceutical compositions J^*^^ and selective inhibitors 

L invention relates to Py«-°'°[3.4-d]pyr.m.dK^4-one der^^^^^^^ ^ 

"^t:TatoSt a first aspect, the present invention provides compounds of formula (I) 




25 



R2 represents methyl; 

then R* may also represent hydrogen; 
30 represents hydrogen or Ci-ealkyl; 

% reSnl: SSrami^^Soxvl. C-.ai.yl. arvl or arvlC-.alM: 

z r;:-;: sr. c':^^^^^^^ co.R^^ c(=ncn)sr.3 or c(=ncn,nr^3.u.. 

arylC?raS thSnyl NR-R- CH.NR-R- or R- and R" together represent -A(CH.)„ . 
R'2 represents C-salkyl. aryl or aryld -♦alkyi; 

R'3 represents hydrogen or C,-talkyl: together with the nitrogen atom to 

wnicn xnoy aio oi tooether represent -A(CH2)n-, 

represents hydrogen or C-ealkyl or R ana " ,2^cH2C02R^2 or R'= and R^= together w.th 

45 R^^ represents hydrogen or Ci-6alkyl. 3 together with the nitrogen 

A represents CHa or C - O; 
m represents zero or 1 ; 

X 7Z^s s'or Na or when R' represents amino then X may also represent O; 

Y represents O or S; for use in therapy. ^^^^^ rnore carbon 

ir, the above definition, unless ^^^^^^^^^^^ or part of a group means 2. 3 or 

atoms may be straight cha.n or branched J^^^'^^^^ ^^Jg or Ci-^alkyl or C-^alkoxy groups. 

4.pyridyl. phenyl or phenyl substituted by one or mora ^J^S^J^^ ;n the phenyl ring are linked 

including compounds in which two alkoxy groups at ad^ace^^^^^ posrt ^^^^^ ^^^^ ^^^^ 

together to form an alkylidenedioxy group. The terms halogen 
bromide or iodine. 
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„id addito »KS termed »nh P""'"^"!^'"* "''t'Jf ' ^p^^^ ,ct,t.. b.n.o.B. sucdnB,. 
lum„M,. rr>=l.a.. l«>f». "''l^Vrl^rin^ provide pn.rrna«.u«eaiy aoc.pabte .n.« 

.,dr.rr;orrdr;o==.°"irr pr^^^^^^^ — c,.... »d . 
■"'T^"'^T^^'^^"°^^ — " """" 

hydrates) thereof in which: 

Ri represents C-salkyl. 2.2.2-trifluoroethyl or benzyl; 
R2 represents methyl; 

£ Te:re:\fnitr^^^^^^^ C,-sa..oxy. C( = X)NR«R^ NR«R^ (CH.)mNR'0C( = Y)R" or thlazo.y. or 1.2,4- 

e'tring optiona.ly substituted by a C,-.a.ky. or ary. group; 
R5 represents hydrogen or Ci-ealkyl. 

% rop^rxx:>%s„o*ix,,. o,-...m. -v. o. .r,.c,-..M. 

R8 represents hydrogen or Ci-6alkyl c( = NCN)SR^2 or C( = NCN)NR^3rU; 

R9 represents hydrogen. Ci-salkyl.SOsR , CO2R , '^^ > 
Rio represents hydrogen or Ci -6 alkyl; . ^ ^ . nr mnre haloaen atoms, or R^^ represents aryl. 

30 R^2 represents Ci -ealkyl. aryl or arylCi -4aikyl; 

R13 represents ^^^^^9^" "^^^^^ arylC.-.alky! or R^^ and R^* together with the nitrogen atom to 
Ri* represents hydrogen. Ci-ealkyi. aryi, aryioi * y . aikvloioerazine ring; 

Which Ly are attached torrr, a -rP^o-i- : pSaTATcH.V ' ^ .^^ 

R15 represents hydrogen or C-^alkyl or R and " J°9 „ c02R^^ or R'^ and R'^ together with 

" Z S^J:VS.'^1^.^S^':^^^- -pS--. or ..*,p,p.«.e r« 
Ri' represents hydrogen or C, -6 alkyl. ^,8 together with the nitrogen 

40 A represents CH2 or C = O; 
m represents zero or 1 ; 

Tp^rr ciZounds ot ,orr.u.a (.) are those in which R' represents a C, .aikyl group. R' 
preferably represents a C-aalkyI group, especially methyl or ethyl^ 

' R3 preferably represents a C-salkyl group. ^^P^^^'^'j ""P^^^^ 3,,,,^ (eg. n-propoxy). C( = S)NHR^ C- 
Exa'mples of the group (e.g. COaCHa or 

( = NH)NHR^ NHR' [where R' is ^^^f Tn^^P^^ o7c( = NCN)NHR- where R- is C, -alkyl (e.g. methyl 
CO^Et), C(=NCN)SC,-*alkyl (e.g. C( = NCN)SCH3) or C( NCN)^^^^^^ 

or n-butyl)]. NR-R' [where R" ^^'^^^^,''1^''''^^^ (e.g. 2-thienyl). CH.NR-R-. 

[where R- is C- ,alkyl (e.g. methyl). ^iS^LS^^^^^^^^^ 

halomethyl(e.g.bromomethyl)ortr.fluorome1jya^^^^^^^ J 2-thienyl optionally 

tuted by methyl or aryl. \^-^^%^rZc^=^S^^^^ 

substituted by methyl or ^^rl. -NHC(->ONHR ■ J^,'2^L,y^nR'^R'' where R'" and R'' together represent 
and R" together represent -A(CH2)n- or t(.^n2>m'^" v^v ; 
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thipnvl thiazolvl or 1 2 4-triazolyl ring each substituted by methyl or aryl. 

''T;1r3TroT'o.'?o-P»"ds o. -on.* (I) .» us. »»o.<«™g to m p,^ invention « 

compounds of formula (la) 
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,„d ph,,i*«icli, accopfbi. sits =n. solvate (..9. hy««-) 

,.3^r:;i,Uoxv*.— ^^^^ 

13^imethyl-6-(2-propoxy-5-aminophenyl)-1,5-d.hydropyrazoloI3,4-d]pynmiclin4one. ana p y 

itdireSri^^^^^^^ 

and physiologically ^-^^^^^^^^ ^^^'^^^^^^^^ type V) may be 

The affinities of oompounds o ^-""'^ <') '"^^f ^"^^^^J^S, of Inhibitor required for 50»/> inhibition of 
assessed by ^ete— ^^^e l^^^'^so a^^d 4Tb^ aorta, essentially by the method o, Lugnler 
enzyme activity). The PDE V n '7'!'^ ^ ^ ^^e performed using a "one step" assay 

= '^.':^'^Ts:^^'sr^^i^^TL in— »o 

selective for the cGMP specific PDE enzyme therapy, specifically for the 

...ss.-i^rorsj^ssp:?i=^^^^^^ 

As a consequence of the selective PDE V ,n anti-platelet, anti-neutrophil. anti- 
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therefore have utility in the treatment of a number of disorders, including stable, unstable and variant 
;Srn;:ta^n.naV^^^^^^^^ 

n?«T,romrand diseases characterised by disorders of gut motility (e.g. Irritable bowel syndrome). 
' ' TS be apprec"^^^^ ^^erein to treatment extend to prophylaxis as well as treatment of 

'''1''«o"trapprecla.ed that references herein to 'a compound of formula (1)' embrace such a 
compoi t a phy'siologically acceptable salt or solvate thereof, or a pharmaceufcal compos.t.on 

,0 contairnng Jl^- ^ ^^^.^^ ,3^^,, i„,ention a compound of formula (I) for use in the 

treatment of stable unstable and variant (Prinzmetal) angina, hypertension, pulmonary hypertens.on. 
treatment of stable unstao atherosclerosis, conditions of reduced blood vessel patency, (e.g. 

'^^Tcl'ZJuZ'^^^^^^ stroke, bronchitis, chronic as«vna, allergic asthma, allergic rhinitis. 

nrrdTngTa^oyi;^;^^^^^^^^^ tS^Z^^^^ls of a compound of formula (, f. 

.h^ m^nutSire o! a medicament for the treatment of stable, unstable and vanant (Pnnzmetal) angma 

" '■iITf„hh« .SMCl Ite ir,™n«on p™vW«» . method ol lreMlr.0 sMMe. waaWe and varianl (Pnnzmel.1) 

nrsrrr zrj jl... », — 

ise butSe can be individual instances in which higher or lower dosage ranges may be mented. and 
'"%7:::::r:Zrr^rT^TTZ formula can be administered alone, but will generally be 

example saSr or monosaccharides such as mannitol or glucose, to make the solution .soton.c ^-th bloody 

T?us JJinUnJion provides in a further aspect a pharmaceutical composition compns.ng a compound 
n< the formula (\) toaether with a pharmaceutically acceptable diluent or carrier. 

! ;™,nd oMomiula (I) rnay also be used in combination with other therapeutic agents which may 
be usef^i^the^2a^^n of' hr/bo^^^^^ disease states. The invention thus P-ides " -other 

asoecf a cSr^WnaJon of a compound of formula (I) together with another therapeutical y active agent^ 

will be readily appreciated by those skilled in the art. 
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Comoounds of formula (I) may be prepared by any suitable method known in the art or by the following 
proceLerwNch f^^^^^^^^ the present invention. In the methods below to are as def.ned ,n 

"^t^^1^^;rstrS™ compound of formula (., in which R^ represents nitro or alKo.y 
comprises cyclising a compound of formula (II) 



,0 JL Jl / 

^^^^ CONH-^N (ID 

(in which R* is nitro or C,-salkoxy and R is a group CN or CONH.). Thus, for ^^^^'^P'^lJ^^'^^^.^J^^^^ 
rJtion mav be effected by treating (11) with a strong oxidising agent such as a perox.de oxidising agent 
.0 rSd^gCeS? iS\he preLnie of a suitable base such - -/^^^^.f ^rR^sto^^^^^^^^^^^ 
sodium hydroxide), conveniently at an elevated temperature (e.g. 50- to 20 C)^When " J'™ 
^^Zn may be effected by treat (..) with a suitab.e base such as an alkal. earth meu. hydro.de (e.g^ 
sodium hydroxide), conveniently at an elevated temperature (e.g. 50 to 120 C) and optionally 

. ^TntrerCc:^^;^^^^^^^^^^ - P-P^- — "^^ 

xrsTrnremSrem of process (B). a compound of formula (I) in which R^ represents NH. may 
be pTeS^ Tom a cor'LTponding compound of formula (I) in which R* represents NO. using conventional 
SlSS Snions such 'as hydrogenation in the presence of a palladium catalyst (e.g. palladium-on- 

'^ln"a further embodiment of process (B). a compound of formula (I) in which R« represents NOa may be 
prepLd f?om rcorresponding compound of formula (I) in which R* is ^^^^'^^ ^^ZT 
nS^n corrtions?for example using a concentrated nitric acid/concentrated sulfunc acid combination^ 
"'TanoTher :m.;odiment of process (B). a compound of formula (I) in which "1 -P--J,^Sr" usiSg 
converted to a corresponding compound of formula (I) in which R* represents NR«R« or NR COR using 
conventSnS methodo^. Ixamples of appropriate N-substitution reactions are prov-ded jn t^.e Bca-ples 
Section hereinafter. These include N-sulfonylation which may be effected using a sulfony ^alide (e^g^ a 
Sonvl ch o ide) in the presence of a base such as triethylamine and in an organic solvent (e.g. an ether 
s^Ta tSytofuran): N-acylation using an acid chloride under similar conditions to t-^^^.f/f 
a^ove to the N-sulfony ation reaction: and N-aminocarbonylation by reacting the amine with a reagent 
S°N-cU optionTy in the presence of an organic acid (e.g. acetic acid). N-methylat,on may be 
achl'ed. fi examXusing formaldehyde and formic acid, conveniently at an elevated temperature (e.g. 

^"""liSer embodiment of process (B). a compound of formula (I) in which R» contains a 2-thiazolyl 
aroup Z conrrJent y be prepared from the corresponding cyano compound via a compound of formula 
r"n whSi RMs C( = S)NH.. The transformations may be effected by conventional suHuration and ring 
rinsure orocedures for examples as described in the Examples Section hereinafter. 

•^'^^ n arrtherTmbS Sf process (B). a compound of formula (I) in which R* contains a .2>tnazoW 
nrouo may be prepared by treating the corresponding compound of formula (I) in which R is CONHNHa 
wtth aThi^cSb^xySc acid amide in a hydrocarbon solvent (e.g. xylene) at an elevated temperature (e.g. 

""^According to another process (C). a compound of formula (!) Z''^ ''7^ZaL'"""''"^ ' 
wrr^Min in which R* IS 3 feactivG atom or group to introduce the destred R group. 
%^^.?in ^ne embodim^^^^^^^ (C) a compound of formula (I) in which R* is CONHNH. may be 

prepared tr:r9 a corr spending cirboxyHc acid ester (known from WO93/07149) with hydrazine 
hvrirate in an alcoholic solvent at an elevated temperature (e.g. reflux). ^. ^ ^ ^ a 

tcorcJng to a further embodiment of process (C). a compound of formula (I) in which R* contains a 4- 
thiazJyl Soup may conveniently be prepared from a corresponding compound of formula {.) in which R is 
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a hydrogen atom via Friedel-Crafts chemistry as described In WO93/07149 using a haloacetyl halide to 
provide a halomethylketone and reacting said halomethylketone with a thioamide at an elevated temperature 
(e q reflux) in a suitable solvent such as an alcohol (e.g. ethanol). 

In a further embodiment of process (C). compounds of formula (I) may be prepared from corresponding 
compounds of formula (I) in which R* is a halogen (e.g. bromine atom) or a halomethyl (a^ bromomethyl) 
group which may in turn be prepared according to the procedures described in WO93/07149. Thus, 
compounds of formula (I) in which R* is cyano may be prepared by treating the corresponding bromo 
compound with an alkali metal cyanide using conventional conditions, for example as descnbed in the 
Examples Section hereinafter. The halomethyl compounds may be converted to corresponding compounds 
in which R* represents a group CH2NR'°C( = Y)R" by a conventional displacement reaction convenienty in 
the presence of a strong base such as sodium hydride in dimethylformamide. Compounds of formula (I) in 
which R« is an optionally substituted thienyl ring may be prepared by treating the corresponding compound 
in which R« is bromine with a trialkyltinthiophene compound such as a trimethyltinthiophene compouiid in 
the presence of a palladium catalyst (e.g. bis(triphenylphosphine)palladium (II) chloride) in a suitable solvent 
such as an ether solvent (e.g. tetrahydrofuran) at an elevated temperature (e.g. reflux). 

Compounds of fonnula (I) in which R' is halomethyl may also be prepared from con-esponding 
compounds of formula (I) in which R* is hydrogen by a conventional sequence of reaction steps. Thus, as a 
first step, the unsubstituted compound may be converted to a corresponding compound in which R is 
methylketone. which may then be made to form a carboxyl group by reaction with bromine and sodium 
hydroxide. This is then reduced to a hydroxymethyl group which is converted by halogenation to the 

desired halomethyl group. ... ^ « 

Intermediate compounds of formula (II) may conveniently be prepared by the coupling of compounds of 

formulae (III) and (IV). 



RO 




2 

COHal (in) ^^V^^ 



INC^ ^ 



(where Hal is a halogen atom. e.g. chlorine) using procedures essentially as descnbed in WO93/07149. 

It will be appreciated that R* may be converted to a different R* grouping as an mtemoediate step in the 
overall synthesis of compounds of formula (I) whereas process (B) hereinabove describes interconversion 
as a final step process. , ^. . 

Compounds of fonnula (II) are novel intermediates and represent a further aspect of the present 

'""^STrHpounds of formulae (III) and (IV) are either known in the art. for example as described in 
WO93/07149 or may be prepared by methods analogous to methods described in the art for prepanng 
known compound of formulae (III) and (IV). and by methods described in the Examples Section hereinafter. 

The pharmaceutically acceptable acid addition salts of the compounds of formula (I) which contain a 
basic centre may be prepared in a conventional manner. For example, a solution of the free base may be 
treated with a suitable acid, either neat or in a suitable solution, and the resulting salt isolated either^by 
filtration or by evaporation under vacuum of the reaction solvent. Pharmaceutically acceptable base addition 
salts may be obtained in an analogous manner by treating a solution of a compound of formula (I) with a 
suitable base. Both types of salt may be formed or interconverted using ion-exchange resm techniques 

The synthesis of the compounds of the invention and of the intermediates for use therein are illustrated 
by the following, non-limiting Examples. In the following Examples DMSO means dimethylsulphox.de and 
DMF means N.N-dimethylformamide. 
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INTERMEDIATE 1 

5-Amlno-4-cyano-1,3-<«methylpyrazole 

5 Methylhydrazine (8.5 g, 0.185 mol) was added dropwise to a stirred solution of (1-ethoxyethylidene)- 
malononitrile (25 g. 0.184 mol) in ethanol (100 ml) at room temperature. The mixture was then heated 2 
hours under reflux and cooled. The crystals were filtrated, washed with ethanol. ether and dried to give the 
title compound (21 g) m.p. : 193*C. 

10 INTERMEDIATE 2 

5-Amlno-4-cyano-1-ethyl-3-methylpyrazole 

A suspension of ethylhydrazine oxalate (25 g, 0.166 mol) In methanol (1 litre) was treated at reflux with 
,5 sodium methoxide (17 g. 0.34 mol) during 15 minutes. The mixture was filtered. (1-ethoxyethyl.dene)- 
malononitrile (18.9g. 0.139 mol) was added into the methanolic solution and the reflux was continued 2 
hours The solution was then concentrated in vacuo and the residue extracted with diethyl ettier. The 
ethereal solution was concentrated to give the title compound as off white crystals (19 g) m.p: 120-2 -C. 

20 INTERMEDIATE 3 

4-Cyano-1,3-climethyl-5-Idl(2-propoxy5-nitrobenzoyl)amlno]pyrazole 

2-propoxy-5-nitrobenzoyl chloride (48.7 g. 0.2 mol) was added dropwise to a solution of Intermediate 1 
25 (136 0 01 mol) in 250 ml of pyridine at room temperature. After stirring 3 hours at 50 -C, the rnixture was 
poured into cold water. The precipitate was filtered off, washed with water, dried and recrystallized from 
acetonitrile to give the title compound as cream crystals (50 g) m.p : 21 9-20 "C. 





Ana/ys/s:G26 H2GN6O8 


30 


Calculated : 


C, 56.71 ; 


H. 4.76 ; 


N. 15.26 




Found : 


C, 56.90 ; 


H. 4.91 ; 


N. 15.18 



40 



45 
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INTERMEDIATE 4 

5-Amino-4-carboxamido-1,3-clinnethylpyrazole 

Intermediate 1 (10 g) was added slowly to sulfuric acid (50 ml) while maintaining the temperature below 
10 with stirring. The mixture was then heated 2 hours at 60 "C and poured into crushed ice. The solution 
was made slightly basic (pH 9) with 20% ammonium hydroxide solution and the resulting crystals were 
filtered to give the title compound as off white crystals (9 g) m.p. : 202 • C. 

INTERMEDIATE 5 

1>Dimethyl-6-(5-bromo-2-propoxypheriyl)-1.5-dihydropyrazolo[3,4-d)pyrimidin 

Bromine (0 3 ml 5.5 mmol) was added dropwise to a solution of 1 .3-dimethyl-6-[2-propoxyphenyll-1 .5- 
dihydro-pyrazolo[3.4-dlpyrimidin.4-one (prepared according to the method described in WO93/07149: 1 g, 
3 3 mmol) in acetic acid (20 ml) and the mixture was heated at 100' C for 5 hours, and then poured into 
water The product was extracted with dichloromethane. the organic phase was dned (NaaSO*) and 
concentrated to give a solid. After crystallisation from isopropanol. the title compound was obtained as white 
crystals (0.43 g) m.p. : 135 'C. 
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Analysis : CieHizBrN^Oa 


Calculated : 
Found : 


C, 50.94 ; 
C. 51 -86 ; 


H. 4.54 : 
H. 4.93 ; 


N. 14.85 
N, 14.22 



INTERMEDIATE 6 

1,3-Dlmethyl-6-(2-isopropoxyphenyl)-l,5-dihyclro-pyrazoloI3,4-d]pyrlmldin-4-one 

The same method as used in the preparation of Example 2. but starting from 2-isopropoxybenHoyl 
chloride and Intermediate 1. gave, after crystallization from water/dimethylformamide, the ftle compound as 
light yellow crystals (0.76 g) m.p. : 128' C. 



20 



25 



Analysis : CisHisNAOa 


Calculated: 
Found : 


C, 64.41 ; 
C. 64.49 ; 


H. 6.08 ; 
H, 6.17 ; 


N, 18.78 
N. 18.86 



INTERMEDIATE 7 

1,3-Dlmethyl-6-(4-methyl-2-propoxyphenyl)-1,5-dihydro-pyrazoio[3,4-d]pyrimiclln-4-one 

The same method as used in the preparation of Example 2. but starting from 4-methyl-2-propoxyben- 
zoyl chloride and intermediate 1. gave, after crystallization from methanol, the title compound as yellow 
crystals (1.7 g) m.p. : 190*C. 



30 


Analysis : Ci 7 H20 N* O2 




Calculated : 


C. 65.37 ; 


H, 6.45 ; 


N, 17.94 




Found : 


C, 64.79 ; 


H, 6.42 ; 


N. 17.78 
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INTERMEDIATE 8 

5-Amlno-4-cyano-1-(2,2,2 trlfluoroethyl)-3-methylpyrazole 

2 2 2.Trifluoroethylhydrazine [70% in water (25g)] was added to a solution <>M1-ethoxyethylidene)- 
malononitd M20g) in ethanol (200 ml).at room temperature. The mixture was heated 2 hours under re lux 
Tnd con^^^^^^^^^^^ The resulting oil solidified and the crystals were washed with ether to g.ve the t^tle 
compound (25 g) m.p. : 132*C- 

INTERMEDIATE 9 

5-Amlno-4-cyano-3-methylpyrazole 

Hydrazine monohydrate (17.1m!) was added dropwise to a stirred solution 0-ethoxyethylidene). 
rr.aloXir(40g) in ethanol (500 ml) at room temperature. The mixture was heated 1 hour under re«ux and 
;;:en con« under reduced pressure. The residue, by trituration ^^^^^^J^^^^ ^^^^ 
crystals were filtrated and dried to give the title compound as light p.nk crystals (31.6 g) mp . 166 C. 
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INTERMEDIATE 10 

5-Amlno-1-benzyl-4-cyano-3-methylpyrazole 

5 A suspension of benzylhydrazine hydrochloride (25g) in ethanol (800 ml) was treated at/ef lux with 
' sodil meToxide (13.8g) Jur^g 15 minutes and 0-thoxyethylidene)malo« 0^ Porjon; 
wise The reflux was continued 3 hours. The solution was concentrated to about 200 ml and the product 
a^talisif ty addrtL of diisopropylether. The crystals were filtrated and dried to give the ftle compound 
as light brown crystals (17 g) mp : 114-116*C. 

ro 

INTERMEDIATE 11 

5-Amlno-4-cyano-3-methyl-1-(3-pyrldylmethyl)pyrazole 

,5 A solution of Intermediate 9 (5g) in DMF (50 ml) was added dropwise to a stirred suspension of sodium 
hyd^de in mineral oil : 1.72g) in DMF (50 ml) and the mixture was ^^Z"" Tr'^ T^^Z'.^Zl 

15 mn A solution of 3-chloromethylpyridine (6.27g) in DMF (60 ml) was added dropw.se and the mixture 
was he^ed at 60-C during 3 hours and then concentrated under reduced pressure The residue was 
Sed ^^th water extracted with dichloromethane. The organic phase was dried (Na^SO.) and con- 

.0 cSed n va^uo. The two isomers were separated by column chromatography on ge-. elu.ng w,th 
dichloromelhi^ethanol (95/5 then 9/1). The title compound was obtained ^^^l^'^^^^^.f^'^J^ 
NMR (DMSO, 250 MHz, ppm) : 195 (s. 3H. CHa) ; 5.05 (s. 2H. CHz py) : 6.6 (s. 2H. NHa) . 7.2 (dd. 1H, 
Hspy) ; 7.4 (d, 1H. He py) ; 8.3 (s. 1H. H2 py) : 8.35 (d, 1H. H4 py) 

25 INTERMEDIATE 12 

5-Amlno-4-cyano-3-methyl-l-(4-pyrldylmethyl)pyrazole 

The same method as used in the preparation of Intermediate 11 but starling from 4-chloromethyl- 
30 pyridine, gave the titlecompound as a solid. ou mu \ . vn«; m !>h hp 

NMR (DMSO. 250 MHz, ppm) : 2.05 (s. 3H, CH3) : 5.15 (S.2H. CH^py) ; 6.7 (s, 2H. NH^) . 7.05 (d, 2H. H2 
+ Hspy) ; 8.5 (d, 2H. H3 + Hspy) 

INTERMEDIATE 13 

5-Amino-4-cyano-3-inethyl-1-(2-pyridylmethyl)pyrazole 

The same method as used in the preparation of Intermediate 11 but starting from 2-chloromethyl- 
pyridine. gave the title compound as light brown solid. . c or 1 w h nv^ ■ 

40 NMR (DMSO. 250 MHz, ppm): 2.0 (S 3H, CHa) ; 5.1 (s. 2H. CH^py) I 6.6 (s. 2H, NHa) : 6.95 (d. 1 H. Hspy) . 
7.25 (t. 1H, Hspy) : 7.75 (t. 1H, H^py) ; 8.5 (d. 1H. Hapy) 

INTERMEDIATE 14 
45 5-Amlno-4-cyano-3-methyl-1-{3,4-methylenedioxybenzyl)pyrazole 

The same method as used in the preparation of Intermediate 11 but starting from 3.4-methylenediox- 
vbenzylbromide, gave the title compound as a light brown solid. „u ,^ « v on 

NMMDMSO. 260 MHz, ppm) : 2.05 (s. 3H. CHa) : 5.0 (s. 2H. CH.) : 6.05 (s. 2H. 0-CH.-0): 6.7 (s, 2H, 
50 NH2) ; 6.75 (dd. 1H. HsAr) ; 6.85 (sd. 1H. HjAr) ; 6.95 (d. 1H, H5 Ar) 

INTERMEDIATE 15 

1.3-Dlmethyl-6-[2-propoxy-5-(hydroxymethyl)phenyn-1.5-dihydropyrazolo[3,4-dlpyrlmidin-4-one 

A solution of lithium aluminium hydride in tetrahydrofuran (1M. 13.4 ml) was added dropwise to a 
solution of 1.3-dimethyl-6-(2-propoxy-5-methylcarboxyphenyl-1,5-dihydro-pyrazoo[3.4^lpyr.mKl^n^ 
(p epared according to the method described in W093/07149; 2.3 g; 6.7 mmol) .n tetrahydrofuran (100 ml) 



35 
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and the mixture was heated under reflux during 1 hour. After cooling, water (30 ml) was added dropwise 
and lie rire was concentrated under reduced pressure. The residue was treated with water and 
:lSed:inchloromethana. The organic layer was dried <J-SOO and concent^te^^^ 
crystallised from isopropanol to afford the title compound as yellow crystals (1.04 g) mp . 196 C. 

INTERMEDIATE 16 

I, 3.Diniethyl-642-propoxy-5-(bromomethyl)phenyl]-1.5-dihydropyrazolo[3.4.dlpyrimidin-4-one 

Phosphorus tribromide (0.14 ml; 1.52 mmol) was added dropwise to a solution of '"♦^/.^^^^'^fj^, 
1 52 mmol) in dichloromethane (20 ml) and the mixture was stirred at room temperature during 1 hour. After 
coolTwatrr ( 0 S added dropwise. and the product extracted with dichloromethane. The organic 
Ter was dried (N^SO,) and concentrated under reduced pressure to leave a solid which was punf.ed by 
colirchforatogSphy on silica gel eluting with dichloromethane/methanol (98/2). The title compound was 

obtained as white solid (0.5 g). n a w rvA^v q ft /<; '^H 

NMR (DMSO. 250 MHz. ppm) : 0.9 (t. 3H. CHa (OPr)); 1.6 (m. 2H. CH. O^^) = 2-4 (s. 3H CH3). 3.8 (s^3H 
N-CHa); 4.0 i 3H. O-CH2); 4.7 (s. 2H, CHzBr); 7.15 (d. 1H. HsAr); 7.6 (dd. 1H. H.Ar); 7.8 (sd. 1H, HsAr), 

II. 75 (s, 1H. NH) 

20 EXAMPLE 1 

1,3-Dimethyl-6-(2-propoxy-5-nitrophenyl)-1,5-dihydropyrazolo[3,4-d]pyrimidIn-4-one 

A solution of 30 % hydrogen peroxide (100 ml) was added to a stirred suspension of Intermediate 3 (50 
a) in oSTiSium hydroxide (1 litre). The mixture was then heated at 90-C during 18 fiours o g.ve a 
SUog^nous^ ron Lt was poured into water. The solution was made acidic with ^l''"'- ';v^-^^^^^^^^^^ 
and the precipitate was filtered off, washed with water and dried. After recrystalhsat.on from ethanol the trtle 
compound was obtained as pale yellow crystals (20 g) m.p : 228-9 'C. 



10 



J5 



26 



30 


Analysis : C1GH17N5O4 




Calculated: 


C. 55.96 ; 


H. 4.99 ; 


N. 20.39 




Found : 


C. 56.19 ; 


H, 4.94 ; 


N, 20.04 



35 



40 



45 



EXAMPLE 2 

1.Ethyl-3-methyl-6-(2-propoxyS-nltrophenyl)-l.5-dlhydro-pyrazolo[3.4-d]pyrlmldln-4-one 

2-propoxy-5-nitrobenzoyl chloride (2.43 g) was added to a solution of Intermediate 2 (1.5 g) in pyridine 
(20 mHhe mixture was heated 3 hours at 60-C and poured into water. The P/^^P^^^^f Jf^ 
Mtrated off washed with water and then with ethanol and dried. This crude product was heated at 100 C 
w5h Srr?ng 7n l mixture of IN sodium hydroxide (50 ml), water (30 ml) and 30 % hydrogen perox.de (3 rnj 
dig 8 hours. The solution was filtrated and made acidic with dilute hydrochlonc acd^ The result,ng 
oreSpitate was filtered off. washed with water and dried. After purification by chromatography on.s^ca gel 
wtth a rr^xTurJ of dichloromethane-methanol 95/5 as eluent and recrystallisation from ethanol. the trtle 
compound was obtained as pale yellow crystals (330 mg). m.p : 202-4 -C. 



50 


Analysis : C17H19N5O4 


Calculated : 


C. 57.13 ; 


H, 6.36 ; 


N, 19.60 




Found : 


C. 56.85 ; 


H, 5.34 ; 


N, 20.07 



55 



The following compounds were obtained in a similar manner : 
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EXAMPLE 3 

1.Ethyl-3-methy|.6-(2.ethoxy-5-nl.rophenyl)-1.5-dlhydro-pyrazolo[^^^^^^ 

3 The same method, but starting from 2«-5-nitrober,.oyl ch.onde and .ntermediate 2 gave, after 
recrystallisation from athanol. the title compound as white crystals mp . 224-6 C. 



Analysis : C16H17N5O+ 




Calculated : C. 55.96 ; 
Found : C, 55.66 ; 


H. 4.99 ; 
H, 4.98 ; 


N, 20.40 
N, 19.88 



EXAMPLE 4 

1.3-Dimethyl-6-{2.5-dipropoxyphenyl)-1.5-dlhydro-pyrazolo[3.4-d]pyrimidin-4-one 

The same method, but starting from 2,5-dipropoxybenzoyl chloride and Intermediate 1 gave, after 
recrystallisation from isopropanol. the title compound as white crystals m.p. - 1 18 C. 



25 



Analysis : C19H24N4O3 




Calculated : 1 C, 64.03 ; 
Found: | C. 64.15; 


H. 6.79 ; 
H. 6.75 ; 


N, 15.72 
N, 15.80 



EXAMPLE S 

30 l-Ethyl-3-methyl-6-(2,5-dipropoxyphenyl)-1.5-d.hydropy«^^^ 

The same method, but starting from 2.5-dipropoxybenzoyl chloride and Intermadiete 2 gave, after 
recr^Sllisatlon from dilsopropyl ether, the title compound as wh.te crystals m.p. . 108 C. 



35 



Analvsis : C20H26N4O3 


Calculated: \ C. 64.85 ; 
Found: 1 C. 64.80; 


H.7.07; N, 15.12 
H.7.15; 1 N. 15.32 



45 



50 



EXAMPLE 6 

1.3-Dimethyl-6-(2.ethoxy-5-nltrophenyl)-1.5-dihydropyrazoIoI3,4-d]pyrimidir,-4.onG 

. /o Q„ in mmnh was added to a solution of Intermediate 4 (1.54 g. 10 

2-Ethoxy-5-nitrobenzoyl chlonde (2.3g, 10 mmol) «as Moea lo a poured into water. 

mmol) in pyridine (20 ml). The mixture was f was taken up 

The resulting P-^Pitate -as fleered o« w^^^^^^^ anTrefluxTdrng 4 hours with'stirring. The solution 

with IN sodium hydrox.de (50 ml) and ethanol ll^/^^^^^ 'r^^ the resulting precipitate was filtered 

to;I^S-m"m«,o.(95») rtord.» the ,mec«r,po.aJ as «Wto cr^ (210 m) m -P- 2«> C. 



55 



Analysis : C15H15N5O4 


Calculated: 1 C. 54.70 ; 
Found: | C. 54.49 ; 


H.4.59; N,21.27 
H, 4.67 ; K 20.94 
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EXAMPLE 7 

1.3-DImethyI-6-(2-propoxy-5-amlnophenyl)-1.5-dlhydropyrazolol3,4-d]pyrlmldin-4-one 

i R^rySllisation from acetonitrile gave the title compound as pale yellow crystals (6 g) m.p . 140 
142 'C. 



70 



20 



25 



Analysis : C16H19N5O2. O.5H2O 




Calculated: 
Found : 


C, 59.61 ; 
C. 59.67 ; 


H. 6.25 ; 
H. 6.20 : 


N, 21 .72 
N. 22.52 



The following compounds were obtained in a similar manner : 
EXAMPLE 8 

1-Ethyl-3-methyl-6-(2-propoxy.5-aminophenyl)-1.5-dIhydro.pyrazolo[3,4-d]pyriniidin-4-one 

The same method, but starting from Example 2. gave, after crystallisation from acetonitrile, the title 
compound as pale yellow crystals m.p : 167'C. 



Analysis : Ci 7 H2 1 N5 O2 


Calculated : 
Found : 


C. 62.36 : 
C, 62.30 ; 


H, 6.46 ; N, 21.39 
H, 6.32 ; 1 N. 22.00 



35 



40 



EXAMPLE 9 

1,3-Dimethyl-6.(2-ethoxy-5-amlnophenyl)-1,5-dihydropyrazolol3.^ 

The same method, but starting from Example 6. gave, after crystallisation from ethanol. the title 
compound as yellow crystals m.p. : 208-10" C. 



Analysis : C15H17N5O2 


Calculated : 
Found : 


C, 60.18; 
C, 60-88 ; 


H. 5.72 ; N, 23.40 
H, 5-64 ; N, 23.44 



EXAMPLE 10 

1.Ethyl-3-methyl-6-(2.ethoxy-5-aminophenyl)-1.5-dlhydropyrazoloI3,4-d]pyrlmldin-4-one 

The same method, but starting from Example 3. gave, after recrystallisation from ethanol. the title 

compound as yellow crystals m.p. : 1 95 • C. 



56 



Analysis : C16H19N5O2 


Calculated : 
Found : 


C, 61 .33 ; 
C, 61 .22 ; 


H.6.11 ; N, 22.35 
H. 6.24 ; N. 22.34 
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EXAMPLE 11 

1,3-Dlmethyl-6-{2-propoxy-5-methanesulfonamldophenyl)-1,5-dlhydropyra20lo[3,4-(J]pyrliT.ldln-4-one 

Methanesulfonyl chloride (0.5 ml) was added to a solution of Example 7 (625 mg, 2 mmol) in 
tetra^^yl^^furan^SO triethy«amine (0.6 ml) and the mixture was stirred 1 hour at room temp-atura 

The mrxture was then concentrated in vacuo treated with water and extracted w.th d.chlorornett,ane the 
organTc layer was washed with water. driidlNaaSO.) and concentrated. The residue was recrystall.zed from 
ethanol to afford the title compound as white crystals (300 mg) m.p : 235-237 -C. 



10 



Analysis : C17H21N5O4S 


Calculated : 
Found : 


C, 52.15 ; 
C, 51.51 ; 


H, 5.41 ; 
H, 5.34 ; 


N. 17.89 
N, 17.79 



25 



The following compounds were prepared in a similar manner : 
EXAMPLE 12 

1.Ethyl-3-methy|.6.(2.propoxy.5-methanesulfonarnidopheriyl)-1,5-dihy^ pyrimidin.4. 
one 

The same method, but starting from Example 8. gave, after recrystalllsation from ethanol. the tjtle 
compound as white crystals m.p : 244-6 • C. 



Analysis : C18H23N5O+S 


Calculated : 
Found: 


C, 53.31 ; 
C, 53.12 ; 


H, 5.72 : 
H,5.74; 


N. 17.23 
N, 17.21 



EXAMPLE 13 

35 i,3.Dimethyl-6-(2-ethoxy-5-methanesuttonamldophenyl)-1.5-dihydropyrazolo[3,4-d]pyrimidin-4-one 

The same method, but starting from Example 9. gave, after recrystallisation from ethanol. the title 
compound as white crystals m.p. : 246-8 * C. 



40 


Analysis : C16H19N5O4S ; O.5H2O 




Calculated : 


C, 49.72 ; 


H, 5.21 ; 


N, 18.12 




Found : 


C, 49.34 ; 


H. 5.10 ; 


N, 17.97 



45 



50 



EXAMPLE 14 



1.Ethy|.3-methyl-6.(2.ethoxy.5-methanesulffonamidophenyl).1.5.dihydr^^^^ pyrimidin-4. 



one 



The same method, but starting from Example 10. gave, after recrystallisation from ethanol. the title 

compound as white crystals m.p. : 220 • C. 



55 
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Analysis : C17H21N5O4S 


Calc : 
Found : 


C. 52.16 ; 
C, 52.30 ; 


H, 5.41 ; 
H, 5-34 ; 


N, 17.89 
N, 17.92 



EXAMPLE 15 

1,3-Dimethyl-6-(2-propoxy-5-acetamldophenyl)-1,5-dihydropyra20lo[3,4-cnpyrimidin-4-one 

Acetyl chloride (0.3 ml) was added to a solution of Example 7 (0.5 g) in tetrahydrofuran (30 ml) and 
triethylamlne (0.4 ml) and the mixture was stirred 30 minutes at room temperature. The precipitate was 
filtered off and the solution concentrated in vacuo . The residue was taken up in water and extracted with 
dichloromethane. The organic layer was washed with water, dried (Na^SOO and concentrated. Recrystal- 
lisation from ethanol afforded the title compound as white crystals (400 mg) m.p. : 254-6 • C. 





Analysis : Ci s H2 1 Ns O3 




Calculated : 


C, 60.82 ; 


H. 5.98 ; 


N, 19.70 


20 


Found : 


C, 60.87 ; 


H. 6.01 ; 


N, 19.96 



The following compounds were obtained in a similar manner : 
25 EXAMPLE 16 

1.Ethyl-3-methyl-6-(2-propoxy-5-acetamldophenyl)-1,5-dlhydropyrazolo[3, 

The same method, but starting from acetyl chloride and Example 8. gave, after recrystallisation from 
30 ethanol, the title compound as white crystals m.p. : 239-41 • C. 





Analysis : Ci9H2 3N5 03 ; 0,5H2O 




Calculated : 


C. 60.30 ; 


H. 6.38 ; 


N. 18.50 


35 


Found : 


C, 60.29 ; 


H. 6.06 ; 


N, 18.75 



40 



EXAMPLE 17 

1-Ethyl-3-methyl-6-(2-ethoxy.5-acetamldophenyl)-1,5-dihydropyrazolo[3,4-dlpy 

The same method, but starting from Example 10 and acetyl chloride, gave, after recrystallisation from 
ethanol. the title compound as white crystals m.p. : 250 • C. 



50 



55 



Analysis : Ci b H2 1 N5 O3 


Calculated : 
Found : 


C, 60.83 : 
C, 60.56 ; 


H, 5.96 : 
H. 5.92 ; 


N. 19.71 
N, 19.74 



EXAMPLE 18 

1,3-Dimethyl-6.(2-propoxy-5.(4-fluorobenzamido)phenyn-1.5-dihydropyrazolol3,4-^ 

The same method, but starting from Example 7 and 4-fluoroben2oyl chloride, gave after recrystallisation 
from ethanol, the title compound as white crystals m.p. : 259 'C. 
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Analysis : C2 3 H2 2 Ns FO3 


Calculated: 
Found : 


C. 63.44 ; 
C, 63.68 ; 


H, 5.09 ; 
H. 5.18 ; 


N, 16.08 
N, 15.96 



EXAMPLE 19 



70 



15 



20 



1,3-Dimethyl-6.[2-propoxy-5.((2.thienyl)carboxamido)phenyll-1.5-dihydropy^^^^ 



one 



The same method, but starting from Example 7 and 2-thienoyl chloride, gave, atter recrystallisation from 
ethanol, the title compound as white crystals m.p. : 265 ' C. 



Analysis : C21 H21 N5O3S 


Calculated : 
Found : 


C. 59.56 ; 
C. 59.73 ; 


H, 5.06 ; 
H. 5.01 ; 


N. 16.54 
N, 16.66 



EXAMPLE 20 



25 



1,3.Dimethyl-6-[2-propo)cy-5-(bromoacetamido)phenyn-1,5-dihydropyrazolo[3,4-^^ 

The same method, but starting from Example 7 and bromoacetyl chloride, gave, after recrystallisation 
from ethanol. the title compound as white crystals m.p. : 208-1 0'C. 





>\Da/ys/s : Ci8H2oBrN5 03 


30 


Calculated: 


C. 49.78 ; 


H. 4.64 ; 


N, 16.13 




Found : 


C, 50.08 ; 


H, 4.67 ; 


N, 16.21 



35 



40 



EXAMPLE 21 



1,3.Dimethyl-6-(2-propoxy-5-methoxycarbonylaminophenyl)-1,5.dihydropyrazolo[3,4-d^ pyrimidin-4. 



one 



The same 



method, but starting from Example 7 and methyl chloroformate. gave, after recrystallisation 



from tetrahydrofuran. the title compound as white crystals m.p. : 252-4 





Analysis : C18H21 N5O+ 


45 


Calculated : 


C, 58.20 ; 


H. 5.70 : 


N. 18.86 




Found : 


C, 58.17 ; 


H, 5.77 ; 


N, 19.28 



50 



EXAMPLE 22 



1,3-Dimethyl-6.(2.propoxy.5-ethoxycarbonylaminophenyl).1.5-dihydropyrazolo[3.4^^ 

The same method, but starting from Example 7 and ethyl chloroformate (0.3 ml), gave, after recrystal- 
55 lisation from ethanol. the title compound as white crystals m.p. : 220 • C. 
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Analysis : C19H23N5O4 


Calculated : 
Found : 


C, 59.21 ; 
C. 59.23 : 


H, 6.01 : 
H, 6.12 ; 


N. 18.17 
N. 18.28 



EXAMPLE 23 



1,3-Dimethyl-6-(2-propoxy-5-ureidophenyl)-1.5-dihydropyrazoloI3,4-dlpyrimidi 

Potassium cyanate (1 g) was added to a solution of Example 7 (500 mg) in water (5 ml) and acetic acid 
(5 ml). After stirring 1 hour at room temperature, the crystals were filtered off, washed with water and dried. 
Recrystallisation from ethanol provided the title compound as white crystals (300 mg) m.p. : 300 -C. 



Analysis : C17H20N6O3 


Calculated: 
Found : 


C, 57.29 ; 
C, 56.93 ; 


H, 5.65 ; 
H, 5.46 : 


N, 23.58 
N, 23.34 



EXAMPLE 24 



1,3-Dimethyl-6-(2-propoxy-5-thlourelclophenyl)-1,5-dihydro-pyrazolo[3,4-d]pyrlmidin-4-one 

A mixture of potassium thiocyanate (2 g). Example 7 (500 mg) in water (5 ml) and acetic acid (5 ml) 
was heated at reflux with stirring during 3 hours. The mixture was then diluted with water and the crystals 
were filtered off. washed with water, ethanol and dried. Recrystallisation from dimethylformamide afforded 
the title compound as white crystals (240 mg) m.p : 300 • C. 



Analysis : C17H20N5O2S 




Calculated : 


C, 54.82 ; 


H, 5.41 ; 


N, 23.06 ; 


S, 8.61 


Found : 


C. 54.99 ; 


H. 5.54 ; 


N. 23.06 ; 


S. 9.09 



EXAMPLE 25 

1,3-Dlmethyl-6-[2-propoxy-5-{N-cyano-S-methyIlsothioureido)phenyn-1.5-dihydro-pyrazolo[3,4-d]- 
pyrlmldln-4-one 

A solution of Example 7 (1.9 g), cyanoiminodithiocarbonate (3 g) in ethanol (150 ml) was heated under 
reflux with a slow bubbling of argon during 3 days. The solution was concentrated in vacuo and the residue 
chromatographed on silica gel. The column was eluted first with toluene/isopropylamine 90/10 and finally 
the desired product was eluted with dichloromethane/methanol 90/10. After recrystallisation from acetonitrile 
the title product was obtained as white crystals (0.98 g) m.p : 260'C. 



Analysis : Ci9H2iN702S 


Calculated : 
Found : 


C, 55.45 : 
C, 55.39 ; 


H, 5.14 ; 
H. 5.35 : 


N, 23.85 
N. 23.41 
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EXAMPLE 26 

1>Dimethyl-642-propoxy-5-(N-methyl-N-cyanoguanldlno)phenyn-1.5-dihydro-pyrazolo[3,4^^ 
pyrimidin-4-one 

Methylamine gas was bubbled slowly in a solution of Example 25 (300 mg) in ethanol (50 ml) with a 
gentle reflux during 2 hours. The resulting precipitate was filtered off. washed with ethanol and dned. 
Recrystallisation from dimethylformamide afforded the title compound as white crystals (250 mg) m.p.: > 
300 • C. 



10 



15 



Analysis : C19H22N8O2 


Calculated : 
Found : 


C, 57.86 ; 
C, 57.96 ; 


H. 5.62 ; 
H, 5.69 ; 


N. 28.41 
N, 28.20 



20 



EXAMPLE 27 

1,3-Dlmethyl-6-[2-propoxy-5-(N-butyl-N-cyanoguanidlno)phenyl]-1,5-dlhydro-pyrazolo[3^^^ 
pyrimidin-4-one 

n-Butylamine (1 ml, excess) was added to a solution of Example 25 (300 mg) in ethanol (50 ml) and the 
mixture was refluxed during 4 hours and cooled. The resulting precipitate was filtered off and washed with 
chloroform. Recrystallisation from ethanol afforded the title compound as shiny crystals (115 mg) m.p. : 
295 -C. 





Analysis : C22H28N8O2 ; 0,5H2O 




Calculated: 


G, 59.30 ; 


H,6.56; 


N, 25.15 


30 


Found : 


C, 59.15 ; 


H, 6.39 ; 


N, 24.97 



40 



45 



EXAMPLE 28 



1,3.Dirnethy|.6-[2-propoxy-5-(4-fluorophenylureido)phenyn-1,5-dihydro-pyrazolo[^ 



one 



4-Fluorophenylisocyanate (0.2 g. 1.5 mmol) was added to a solution of Example 7 (0.31 g 1 mmol) in 
tetrahydrofuran (40 ml). Crystallisation occured after a few minutes and the mixture was stirred 30 minutes 
at room temperature. The crystals were filtered off. washed with ether and dried. Recrystallisation from 
tetrahydrofuran provided the title compound (200 mg) as white crystals, m.p : 280-C. 



Analysis : C2 3H23FN6 02 




Calculated : 


C, 61 .32 ; 


H, 5.14 ; 


N, 18.65 ; 


F, 4.21 


Found : 


C. 62.19 : 


H. 5.15 : 


N. 18.61 ; 


F. 3.80 



50 



55 



The following compounds were obtained in a similar manner : 
EXAMPLE 29 

1>Dlmethyl-8-(2.propoxy-5-ethoxycarbonylthloureldophenyl)-1.5.dihydro-pyrazolo[3,4-^ 
4-one 

The same method, but starting from Example 7 and ethoxycarbonylisothiocyanate gave, after recrystal- 
lisation from tetrahydrofuran, the title compound m.p : 240-2 'C. 
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Analysis \ C20H24N6O4S 




Calculated : 


C, 54.03 ; 


H, 5.44 ; 


N. 18.90 ; 


S, 7.21 


Found : 


C, 53.96 : 


H, 5.34 ; 


N. 19.28 ; 


S. 7.15 



EXAMPLE 30 

1>Dimethyl-6-(2-propoxy-5-ethylureidophenyl)-1.5-dihydro-pyrazolo[3,4-d3pyrimidin-^^^ 

The same method, but starting from Example 7 and ethyl isocyanate, gave, after recrystallisation 
ethanol. the title compound as white crystals m.p.: > 300 'C. 



Analysis : Ci9H24N6 03 


Calculated: 
Found : 


C. 59.36 ; 
C, 59.24 : 


H, 6.29 ; 
H. 6.33 ; 


N. 21 .86 
N, 22.03 



EXAMPLE 31 

1,3-Dimethyl-6-{2-propoxy-5-ethylthioureidophenyl)-1,5-dihydro-pyrazolo[3,4.d]py^^^ 

The same method, but starting from Example 7 and ethyl isothiocyanate, gave, after recrystallisation 
from tetrahydrofuran, the title compound as white crystals m.p. : 261 'C. 

EXAMPLE 32 

1,3-Dimethyl-6-(2-propoxy-5-dimethylamiriopheriyl)-1.5-dihydro-pyrazolo[3,4^^^ 

30% formaldehyde solution (3 ml) was added to a solution of Example 7 (0.5 g) in formic acid (3 ml) 
and the mixture was heated overnight at 80 -C. The solution was then poured into water, neutralised with 
sodium hydroxide and the mixture extracted with dichloromethane. The organic layer was washed with 
water dried (NasSO.) and concentrated to give a yellow oil that was purified by chromatography on silica 
gel with the mixture dichloromethane/methanol 95/5 as eluent. Recrystallisation from ethanol afforded the 
title compound as yellow crystals (125 mg) m.p. : 180'C. 



Analysis : C18H23N5O2 


Calculated : 
Found : 


C. 63.32 ; 
C. 62.75 ; 


H, 6.76 ; 
H. 6.77 : 


N. 20.52 
N, 20.42 



The following compound is obtained in a similar manner : 
EXAMPLE 33 



1-Ethyl-3-methyl-6-(2.propoxy-5-dimethylanriinophenyl)-1.5-dihydro-pyrazo 

The same method, but starting from Example 8, gave, after recrystallisation from acetonitrile. the title 
compound as yellow crystals m.p. : 153'C. 



Analysis : Ci9H25N5 02 


Calculated : 
Found : 


C. 64.20 ; 
C, 64.11 : 


H. 7.09 ; 
H. 7.14 ; 


N, 19.70 
N. 19.77 
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EXAMPLE 34 



10 



1,3-Dlmethyl-6-(5-cyano-2-propoxyphenyl)-1,5-dihydro-pyrazolo[3,4-d]pyrlmldin-4-one 

A mixture of 1,3-dimethyl-6-(5-bromo-2-propoxyphenyl) -1,5-dihydro-pyrazolo[3.4-d]pyrimidin-4-one 
(prepared according to the method described in WO93/07149: 0.34 g, 0.9 mmol). sodium cyanide (0.045 g, 
0 9 mmol). 18-crown-6 (0,24g, 0.9 mmol) and tetrakis(triphenylphosphlne)palladium (0) (0.52 g, 0.45 mmol) 
in tetrahydrofuran (20 ml) and ethanol (20 ml) was heated under reflux for 4 hours and then concentrated 
under reduced pressure. The residue was diluted with water, extracted with dichloromethane. The organic 
phase was dried (NasSO*) and concentrated in vacuo to give a solid that was chromatographied on sihca 
gel with a mixture of dichloromethane/methanol (98/2) as etuent. After crystallisation from isopropanol. the 
title compound was obtained as white crystals (0.14 g) m.p. : 208 'C. 

The following compound is obtained in a similar manner : 



15 EXAMPLE 35 

1-Ethyl-3-methyl-6-(5-cyario-2-propoxyphenyl)-1.5-dihydro-pyrazolo[3Ad]pyrimidin-4-^^ 

The same method, but starting from l-ethyl-3-methyl-6-(5-bromo-2-propoxyphenyl)-1.5-dihydro- 
pyrazolo[3.4-d]pyrimidin-4-one, (prepared according to the method described in WO93/07149) gave, after 
crystallisation from isopropanol, the title compound as white crystals m.p. : 190'C. 



20 





Analysis : C18H19N5O2 


25 


Calculated: 


C. 64.08 ; 


H, 5.68 ; 


N, 20.76 


Found : 


C, 64.22 ; 


H. 5.79 ; 


N. 20.64 



30 



35 



EXAMPLE 36 

1-Ethyl-3-methyl-6-(2-propoxy-5-thiocarbamoylphenyl)-1.5-dlhydro-pyrazoloI3.4.d^ 

A mixture of Example 35 (0.85 g, 2.52 mmol), diethyldithiophosphate (0.5 ml. 3 mmol) and a drop of 
water was stirred at room temperature during 24 hours and then poured into water. The precipitate was 
filtered off. washed with water and dried. After crystallisation from methanol, the title compound was 
obtained as yellow crystals (0.58 g) m.p. : 256 * C. 





Analysis : C18H21 N5O2S 


40 


Calculated : 


C. 58.20 ; 


H. 5.70 ; 


N. 18.85 




Found : 


C, 58.37 ; 


H. 5.78 ; 


N. 18.73 



45 EXAMPLE 37 



50 



1-Ethyl-3-methyl-642-propoxy-5-(4-methyl-2-thiazolyl)phenyll-1.5-dihydro-pyr^^^ pyrimidin- 



4-one 



A mixture of Example 36 (0.45 g. 1.2 mmol) and chloroacetone (0.195 ml. 2.4 mmol) in absolute ethanol 
(60 ml) was heated under reflux during 16 hours. After concentration under reduced pressure, the residue 
was treated with water and extracted with dichloromethane. the organic layer was washed with water, dned 
(NaaSOO and concentrated- The residue was purified by column chromatography on silica gel eluting with 
dichloromethane/methanol (95/5). After crystallisation from isopropanol. the title compound was obtained as 
off white crystals (0.06 g) m.p. : 21 5 • C. 
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Anatysis : C2iH2 3N5C)2Si 


Caiculated: 
Found : 


C. 61 .59 : 
C, 61 .20 ; 


H. 5.66 ; 
H. 5.67 ; 


N, 17.10 
N, 16.89 



EXAMPLE 38 

1-Ethyl-3-methyl-6-(2-propoxy-5-hydroxyamidinophenyl)-1,5-dihydro-pyrazolo[3.4^^^ 

A mixture of Example 35 (1 g. 3 mmol). hydroxy lamine hydrochloride (0.82 g, 12 mmol). potassium 
carbonate (1.025 g, 7.5 mmol) In methanol (50 ml) and water (50 ml) was heated under reflux during 4 
hours and poured into water. The precipitate was filtered off. washed with water and dried. After 
crystallisation from methanol/dimethylformamide. the title compound was obtained as white crystals (0.47 g) 
m.p.: > 260 •C. 





Analysis : C18H22N6O3 




Calculated: 


C. 58.37 ; 


H. 5.99 ; 


N, 22.69 


20 


Found : 


C, 58.29 ; 


H. 5.95 ; 


N, 22.62 



25 



30 



35 



EXAMPLE 39 

1,3-Dimethyl-6-[2-propoxy-5-(1-N-methyl-3-hydantoinylmethyl)phenyq-1.5-dihydro^ 
pyrlmldln-4-one 

To a suspension of 60% sodium hydride in mineral oil (54 mg, 1.365 mmol) in dimethylformamide (5 
ml) was added dropwise a solution of l-N-methylhydantoin (146 mg, 1.3 mmol) and the mixture was stirred 
at room temperature during 15 minutes. A solution of Intermediate 16 (0.5 g. 1.3 mmol) in dimethylfor- 
mamide (10 ml) was added dropwise and the mixture was stirred at 50-C during 1.5 hours, and then 
concentrated under reduced pressure. The residue was heated with water, extracted with dichloromethane. 
The organic layer was dried (NasSO*) and concentrated to leave a solid which was purified by column 
chromatography on silica gel eluting with dichloromethane/methanol (95/5).^After crystallisation from 
methanol, the title compound was obtained as white crystals (0.09 g) m.p. ^ 



236 • C. 





Analysis : C2iH24N6 0+ 


40 


Calculated: 


C, 59.42 : 


H. 5.70 ; 


N, 19.80 


Found : 


C, 59.38 ; 


H. 5.74 ; 


N. 19.81 



EXAM PLE 40 

45 

1>Dimethyl-6-[2-propoxy.5-(2-phenyl-4.thia20lyl)phenyn-1,5-dihydro-pyrazolo[^^^^ 

A mixture of 1 .3-dimethyl-6-(2-propoxy-5-bromoacetylphenyl)-1 .5-dihydro-pyrazolo[3.4-dlpyrimidin-4- 

one (prepared according to the method described in WO93/07149: 0.4 g. 0.95 mmol) and thiobenzamide 

(0 13 g 0 95 mmol) in absolute ethanol (50 ml) was heated under reflux during 1 hour and . concentrated 

under reduced pressure. The residue was heated with water, extracted with dichloromethane. The organic 

phase was dried (NasSOA) and concentrated to leave a solid which was purified by column chromatography 

on silica gel eluting with dichloromethane/methanol (95/5). After crystallisation from methanol, the title 

compound was obtained as white crystals (0.12 g) m.p. : 200 'C. 
65 
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Analysis : C25H23N5O2S1 


Calcuiated: 
Found : 


C, 65.63 ; 
C. 65.89 ; 


H, 5.07 ; 
H, 5.09 ; 


N. 15.31 
N. 15.45 



10 



IS 



EXAMPLE 41 

1,3-Dimethyl-6-(2-propoxy-5-trlfluoroacetamiclophenyl)-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4^ne 

Trifluoroacetic anhydride (0.5 ml. 4 ml) was added to a solution of Example 7 (310 mg. 1 mmol) and 
triethylamlne (0.5 ml) in tetrahydrofuran (30 ml) and the mixture was stirred one hour at room temperature 
The solution was then concentrated in vacuo and the residue taken up in water and extracted with 
dichloromethane. The organic layer was washed with water, dried (Na2S00 and concentrated. Recrystal- 
lisation from ethanol yielded the title compound as white crystals (310 mg) m.p. : 215-C. 





Analysis : C18H18F3N5O3 




Calculated : 


C. 52.81 : 


H. 4.43 : 


N. 17.11 


20 


Found : 


C, 52.72 ; 


H, 4.32 ; 


N. 16.99 



EXAMPLE 42 



25 



35 



40 



1,3-Dimethyl-6-(2-isopropoxy-5-nitrophenyl)-1,5-dihydro-pyrazolo[3.4.capyrim 



Intermediate 6 (0.4 g ; 1.3 mmol) was added portionwise to a solution of nitric acid (15 ml ; d - 1.42) 
and concentrated sulfuric acid (15 ml) kept at O'C. The mixture was stirred at ^ ' ^J''''''^ \^ 
30 then poured into ice. The precipitate was filtered off and washed with water. After crystall.zat.on from 
methanol/dimethylformamide, the title compound was obtained as yellow crystals (0.18 g) m.p.. 240 C. 



Analysis : CieHiyNsO^ 


Calcuiated : 
Found : 


C, 55.97 ; 
C, 55.60 ; 


H. 4.99 : 
H, 5.04 ; 


N, 20-40 
N, 20.12 



The following compound was obtained in a similar manner : 
EXAMPLE 43 

1,3-Dimethyl-6-(4-methyl-5-nitro-2.propoxyphenyl)-1.5-dihydro-pyrazolo[^^^^ pyrimidln-4-one 

The same method, but starting from Intermediate 7 gave, after crystallization from metha- 
nol/dimethylformamide, the title compound as yellow crystals m.p. : 212 -C. 





Analysis : C17H19N5O* 




Calculated: 


C. 57.14; 


H, 5-36 ; 


N. 19.60 


50 


Found : 


C, 55.85 ; 


H, 5.36 ; 


N, 19-29 



55 
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EXAMPLE 44 



10 



1,3-Dlmethyl-6-(5-amino-4-methyl-2-propoxyphenyl)-1,5-dlhydro-pyrazolo[3,4-cll pyrlmidin-4.one 

The same method as used in the preparation of Example 7. but starting from Example 43, gave, after 
crystallization from water/dimethylformamide. the title compound as light brown crystals m.p. : 218-C. 

EXAMPLE 45 

1,3-Dimethyl-6-[2-propoxy-5-{4-methylpiperazin-1-yl)acetylamino]phenyl-1,5-dihydro-pyrazolo[3^ 
pyrimidin-4-one 

A mixture of Example 20 (300 mg; 0.69 mM) and N-methylpiperazine (1 g) was heated at 90*0 during 
five minutes without solvent. The melted mixture was diluted with water (20 ml) and extracted with 
dichloromethane. After washing with water, drying (NazSO*) and evaporation, and crystallization from ethyl 
acetate, the title compound was obtained as white crystals (150 mg) m.p.: 163'C. 





Analysis : CaaHai N7O3, IH2O 


20 


Calculated: 


C, 58.58 ; 


H, 7.05 ; 


N. 20.79 


Found : 


C, 58.16 ; 


H, 6.91 : 


N, 20.22 



25 



30 



EXAMPLE 46 

1,3.Dimethyl-6-E2-propoxy-5-(2-imidazolidinethione-1-ylmethyl)phenyn-1.5-dihydro-pyr^^ 
pyrlmldin-4-one 

The same method as used in the preparation of Example 39, but starting from 2-imida20lidinethione, 
gave, after crystallization from isopropanol the title compound as white crystals m.p. = 1 86-1 88 'C. 



EXAMPLE 47 



40 



45 



50 



1.3-Dlmethyl-6-[2-propoxy.5-(N-succlnlnrildylmethyl)phenyl]-1.5-dlhydro-p 
one 

The same method as used in the preparation of Example 39, but starting from succinimide, gave, after 
crystallization from methanol, the title compound as white crystals m.p. : 250 'C. 

EXAMPLE 48 

1-Ethyl-3-methyl-6-(2-propoxy-5-hydrazidophenyl)-1,5.dihydro-pyrazolo[3.4-d] pyrimidin-4-one 

A mixture of i-ethyl-3-methyl-6-(2-propoxy-5-methylcarboxyphenyl)-1,5-dihydro-pyrazolo[3,4-d]- 
pyrimidin-4-one (prepared according to the method described in WO93/07149: 0.9 g : 2.43 mmol) and 
hydrazine hydrate (1.4 ml) in ethanol was heated under reflux during 16 hours and concentrated under 
reduced pressure. The residue was treated with water and extracted with dichloromethane ; the organic 
layer was dried (NazSO*) and concentrated. The residue was crystallized from methanol to afford the title 
compound as white crystals (0.76 g) m.p.: 264 • C. 



55 



Analysis : C18H22N6O3 


Calculated : 
Found : 


C. 58.37 : 
C. 58.47 ; 


H, 5.99 ; 
H. 5.90 ; 


N. 22.69 
N, 22.65 
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75 



20 



EXAMPLE 49 

1.Ethyl-3.methyl-6-[2-propoxy-5.(3-pheny!-1.2.4-triazol-5-yl)phenyl].1,5-dlhydr^ 
pyrimidin-4-one 

A mixture of Example 48 (0.5 g ; 1.35 mmol) and thiobenzamide (0.185 g ; 1.35 mmol) in xylene (1 5 ml) 
was he tTd under reflux during I. hours and concentrated under -^"-^ P-^--^ 
treated with water, extracted with dichloromethane, the organic layer was dned (Na^SO*) and concentrated 
S reduced pressure to leave an oil which was purified by column chromatography on s.hca gel e.utmg 
ilJtf dichlo^me^hane/methanol (98/2). After crystallization from isopropanol. the ftle compound was ob- 
tained as white crystals (0.04 g). 

EXAMPLE SO 

1-Ethyl-3-methyl-6^2-propoxy-5-(acetylaminoacetylamino)phenyn-1.5-dihydro-pyrazolo[3.4-dl- 
pyrlmldln-4-one 

A mixture of Example 8 (0.8 g ; 2.44 mmol). N-acetylglycine (0.62 g ; 5.3 mmol) and diphenyh 
DhosphoSe (2 4 ml : 11 mmol? in dichloromethane (100 ml) was stirred at room temperature for 48 
SJurand^^en poured into water' After extraction with dichloromethane. the ^^^^^^ ""^J^"" 
(nLso!) and concentrated under reduced pressure to leave an oil which was punfed by column 
rhSma;<!giphyTn%i,ica gel eluting with dich.oromethane/rnethano, (9^^^^^^^ from 
isopropanol, the title compound was obtained as light pink crystals (0.23 g) m.p.. > 260 C. 



25 



Analysis : C21H26N6O4 




Calculated : 
Found : 


C. 59.14 ; 
C, 58.70 ; 


H, 6.15; 
H. 6.14 ; 


N. 19.71 
N, 19.63 



30 

EXAMPLE 51 

1.3-Dimethy|.6-[2-propoxy-5-(2-methyl-4-thiazolyl)phenya-l.5-dihydro-pyrazolo[3,4-d]pyrlinldln-4-one 

3= The same method as used in the preparation of Example 40. but starting frorr, thioacetamide. gave, 
after crystallization from isopropanol. the title compound as white crystals m.p.: 204 -C. 





Analysis : C20H21N5O2S 


40 


Calculated : 


C, 60.74 ; 


H. 5.35 ; 


N. 17.71 




Found : 


C. 59.79; 


H. 5.31; 


N. 17.58 



45 EXAMPLE 52 

1-(2,2,2-TrHluoroethyl)-3-methyl-6-(2-propoxyphenyl)-1.5-dihydro-pyrazolo[3,4-d]pyrlmldin-4-one 

2-ProDoxybenzoyl chloride (2.10g) was added to a solution of Intermediate 8 (2.04g) in pyridine (50 ml)^ 
The mZ^r was heated 2 hours at 70 'C. concentrated, heated with water and extracted with 
LchollmSharto give a gumrSy solid that crystallised by treatment with diisopropy. ether. This product 
iS hS with stirring with IN sodium hydroxide (20 ml), water (20 ml) and 30% hydrogen Perox.de (2.5 
TduTg 7 15 The solution was diluted with water, filtered and made acidic with d'^-te hydro^^^^^ 
acid T?.e resulting precipitate was filtered off. washed with water, dried and recrystellised w.th ethanol to 
ss give the title compound as white crystals (0.34 g) m.p. : 182 • C. 
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Analysis : Ci/HiyFsNaOa 


Calculated: 
Found : 


C. 55.73 ; 
C. 55.83 ; 


H. 4.68 ; 
H, 4.61 ; 


N, 15.29 ; 
N, 15.44 ; 


F, 15.55 
F, 13.73 



EXAMPLE 53 



1-Benzyl-3-methy!-6-{2-propoxyphenyl)-1.5-dihydropyrazolo[3,4-d]pyrimidin-4-one 

The same method as used in the preparation of Example 2, but starting from 2-propoxy benzoyl chloride 
and Intermediate 10 gave, after crystallisation from methanol, the title compound as yellow crystals mp : 
147*C. 



Analysis : C22H22N*02 


Calculated: 
Found : 


C, 70.57 ; 
C. 69.07 ; 


H. 5.92 ; 
H. 5.93 : 


N. 14.96 
N. 14.86 



EXAMPLE 54 

1-Benzyl-3-rnethyl-6-(2-propoxy-5-nitrophenyl)-1,5-dihydropyrazolo[3,4-d]pyrimidin-^^^ 

The same method as used in the preparation of Example 2. but starting from 2-propoxy-5-nitro-benzoyl 
chloride and Intermediate 10 gave, after crystallisation from diisopropylether, the title compound as white 
crystals mp: 136'C. 



Analysis : C22H21 N5O4 



Calculated: 


C. 


63.00 ; 


H. 5.05 ; 


N, 16.70 


Found : 


c, 


63.26 : 


H. 5.26 ; 


N. 16.04 



EXAMPLE 55 

1-(3-Pyrldylmethyl)-3-methyl-6-(2-propoxyphenyl)-1,5-dlhydropyrazolo[3,4-d]pyrimldin-4-on^ 

The same method as used in the preparation of Example 2, but starting from 2-propoxybenzoyl chloride 
and Intermediate 11 gave, after crystallisation from isopropanol. the title compound as white crystals mp: 
1 60-1 62 •C. 



Analysis : C21 H21 N5O2 


Calculated : 
Found : 


C, 67.18; 
C. 67.21 ; 


H. 5.64 ; 
H, 5.66 ; 


N, 18.65 
N, 18.56 



EXAMPLE 56 

1-(4-Pyridylmethyl)-3-methyl-6-(2-propoxyphenyl)-1,5-dihydropyrazolo[3,4-d]pyrimidin-4-one 

The same method as used in the preparation of Example 2, but starting from 2-propoxybenzoyl chlorid 
and Intermediate 12 gave, after crystallisation from ethyl acetate/diisopropylether. the title compound as 
crystals mp : ca. 120*C. 

NMR (DMSO. 250 MHz. ppm) 1.0 (t,3H, CH3(0Pr)) ; 1.8 (m. 2H. CH2 (OPr)) : 2.5 (s, 3H, CHg) ; 4.2 (t, 2H. 
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OCH2) ; 5-8 (s. 2H. CH2py) : 7.1 to 8-9 (8HAr); 12.0 (S. 1H. NH) 
EXAMPLE 57 



5 i-(2-Pyrldylmethyl)-3-methyl-6-(2-propoxyphenyl)-1.5-dihydropyrazolo[3.4-d^ 

The same method as used in the preparation of Example 2, but starting from 2-propoxybenzoyl chloride 
and Intermediate 13 gave, after crystallisation from isopropanol. the title compound as white crystals mp: 
158-C. 



Analysis : C21 H21 N5O2 


Calculated : 
Found : 


C, 67.18 ; 
C. 67.16 ; 


H, 5.64 : 
H, 5.60 ; 


N, 18.65 
N. 18.84 



75 



20 



25 



30 



EXAMPLE 58 

1.(3,4.Methyleriedloxybenzyl)-3-methyl-6-(2-propoxyphenyl)-1.5-dlhydropyrazoloP^ 
one 

The same method as used in the preparation of Example 2, but starting from 2-propoxybenzoyl chloride 
and Intermediate 14 gave, after crystallisation from isopropanol. the title compound as white crystals mp: 
146'C, 



Analysis : C23H22N4 0^ 


Calculated : 
Found: 


C, 66.02 ; 
G. 65.42 ; 


H, 5.30 ; 
H. 5.28 ; 


N, 13.39 
N. 13.25 



EXAMPLE 59 



r- 

5-thiocarbamoylphenyl)-1,5-dihydropyrazolo[3,4-dlpyrimidin-4-one 



35 1,3-Dimethyl-6-(2-propoxy-i 

The same method as used in the preparation of Example 36. but starting from Example 34. gave, after 
crystallisation from methanol, the title compound as yellow crystals mp : > 260 ' C. 



40 EXAMPLE 60 



y-5-(4-methyl-2-thlazolyl)phenyn-1.5-dihydropyrazolo[3,4-d]pyrlmldln-4-one 



1,3-Dlmethyl-6-[2-propoxy- 

The same method as used in the preparation of Example 37. but starting from Example 59 gave, after 
45 crystallisation from ethanol, the title compound as white crystals mp : 230 • 0. 





Analysis : C20 H2 1 N5 O2 Si 




Calculated: 


C. 60.74 ; 


H. 5.35 ; 


N. 17.71 


50 


Found : 


0, 60.69 ; 


H. 5.35 ; 


N. 17.67 



EXAMPLE 61 



1.3-Dlmethyl-642-propoxy-5-(4-phenyl-2-thlazolyl)phenyn-1.5-dihydropyrazolo[3.4.d]py 

The same method as used in the preparation of Example 37, but starting from Example 59 and 
chloroacetophenone, gave, after crystallisation from ethanol. the titi compound as crystals mp : 166-C. 
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Analysis : C25H23N5O2S1 


Cafculated: 
Found : 


C, 65.63 ; 
C, 64.53 : 


H. 5.07 ; 
H,5.07 ; 


N, 15.31 
N, 14.97 



70 



75 



EXAMPLE 62 

1,3-Dimethyl-642-propoxy-5-(2-thiazolyl)phenyl]-1,5-dihydropyrazolo[3,4-d]pyrimidin-4-^ 

A mixture of Example 59 (0.35g). bromoacetaldeyde (0.24g) and potassium carbonate (0.4g) in DMF (20 
ml) was stirred at room temperature overnight- After concentration under reduced pressure, the residue was 
treated with water and extracted with dichloromethane, the organic layer was washed with water, dned 
(NasSO*) and concentrated. The residue was treated with trifluoroacetic anhydride (0.5 ml) in dich- 
loromethane with stirring during 1 hour at room temperature. Water was then added. After extraction with 
dichloromethane. the organic layer was dried (NasSO*) and concentrated. The residue was punfied by 
column chromatography on silica gel eluting with dichloromethane/methanol (97/3). After crystallisation from 
water/DMF, the title compound was obtained as crystals (0.01 8g) mp : 209 'C. 



20 



Analysis : C19H19N5O2S. 0.5 H2O 


Calculated: 
Found : 


C. 58-46 ; 
C. 58.42 ; 


H. 5.13 ; 
H. 5.10 ; 


N, 17.95 
N. 17.78 



EXAMPLE 63 

1-Ethyl-3-methyl-6.[2-propoxy-5-{2-methyl-4-thlazolyl)phenya-1.5-dlhydropyra^^ 
30 one 

The same method as used in the preparation of Example 40. but starting from 1-ethyl-3-methyl-6-(2- 
propoxy-5-bromoacetylphenyl)-1.5-dihydropyra2olo[3.4-d]pyrimidin-4-one (prepared according to the meth- 
od described in W093/07149) and thioacetamide. gave, after crystallisation from isopropanol. the title 
35 compound as white crystals mp : 183 'C. 





Analysis : C21H23N5O2S1 




Calculated : 


C, 61 .59 ; 


H, 5.66 ; 


N, 17.10 


40 


Found : 


C, 61 .44 : 


H, 5.60 ; 


N. 17.39 



50 



EXAMPLE 64 



1-Ethyl-3-methyl-6-I2-propoxy-5-(2.phenyM-thiazolyl)phenyn-1.5-dihydropyra20lo[3,4.^ pyrimidin-4- 



one 



The same method as used in the preparation of Example 40. but starting from 1.ethyl-3-methyl-6-(2- 
propoxy-5-bromoacetylphenyl)-1.5-dihydropyra2olo[3.4-d]pyrimidin.4-one (prepared according to the meth- 
od described in W093/07149), gave, after crystallisation from isopropanol. the title compound as white 
crystals mp : 217*C. 





Analysis : C26H25N5O2S 


55 


Calculated: 


C. 66.22 ; 


H. 5.34 ; 


N, 14-85 




Found : 


C, 66.00 ; 


H. 5.32 ; 


N, 15.09 
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EXAMPLE 65 

l-Ethyl-3-methyl-6-I2-propoxy-5-(2-(3-pyrldyI)-4-thlazolyl)phenyn-1.5-dIhydropyrazolo[3.4-d]- 
pyrimidin-4-one 

The same method as used in the preparation of Example 40, but starting from l-ethyl-3-methyl-6-(2- 
propoxy-5-bromoacetylphenyl)-1.5-dihydropyrazolo[3,4-d]pyrimidin-4-one (prepared according to the meth- 
od described in W093/071 49) and thionicotinamide. gave, after crystallisation from isopropanol, the title 
compound as crystals mp : 219°C. 



Analysis : C25H24N6O2S1 


Calculated: 
Found : 


C, 63.54 ; 
C, 62.94 ; 


H. 5.12 ; 
H, 5.13 ; 


N. 17.78 
N, 17.57 
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EXAMPLE 66 

1,3.Dlmethyl-6-{2-propoxy-5-hydrazidophenyl)-1,5-dlhydropyrazolo[3,4-d]pyrlmldln-4 

The same method as used in the preparation of Example 48 but starting from 1 .3-dimethyl-6-(2- 
propoxy-5-methylcarboxyphenyl)-1 .5-dihydropyrazolo[3.4-d]pyrimidin-4.one (prepared according to the 
method described in W093/07149) gave the title compound as a white solid. ^. . , o / 

NMR (DMSO. 250 MHz. ppm) : 0.95 (t. 3H, CH3 (OPr)) ; 1.75 (m. 2H. CH2 (OPD) . 2.4 (s. ^Ha) . 3-85 (s, 
3H. N-CHa) : 4.1 (t, 2H, O-CH2) ; 7.2 (d, 1H. HgAr) ; 7.95 (dd. 1H. H4Ar) ; 8.2 (sd. 1H. H^Ar) ; 9.8 (s, 1H. 
NH). 



EXAMPLE 67 

1,3.Dimethyl-6-[2-propoxy-5-(3-phenyM,2Atriazol-5-yl)phenyn-1,5.dihy pyrimidin- 
4-one 

The same method as used in the preparation of Example 49, but starting from Example 66 gave, after 
crystallisation from isopropanol/diisopropylether, the title compound as white crystals mp : 250 -C. 
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Analysis : C24H23N702 


Calculated : 
Found : 


C. 65.29 ; 
C. 65.45 ; 


H, 5.25 ; 
H. 5.24 : 


N, 22.21 
N. 19.04 
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EXAMPLE 68 

1,3-Dlmethyl-6-[2-propoxy-5-(2-thlenyl)phenyn-1,5-dihydropyrazoloI3,4-dlpyrlmidin-4-one 

A mixture Intermediate 5, 2-(trimethyl-tin)thiophene (2.5g) and bis(triphenylphosphine)palladium (II) 
chloride (360 mg) in tetrahydrofuran (50 ml) was heated under reflux during 20 hours and then concentrated 
under reduced pressure. The residue was diluted with water, extracted with dichloromethane. The organic 
Phase was dried (NazSO*) and concentrated in vacuo . The residue was purified by column chromatography 
on silica gel. eluting with dichloromethane/methanol (99/1). After crystallisation from 
diisopropylether/isopropanol, the title compound was obtained as crystals (0.17 g) mp : 184-C. 
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Analysis : C20H20N4O2S1 


Calculated: 


C. 63.14; 


H. 5.30 ; 


N. 14.73 




Found : 


C. 63.33 ; 


H. 5.19 ; 


N. 14.57 
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EXAMPLE 69 



1,3-Dlmethyl-6-[2-propoxy-5-(5-methyl-2-thlenyl)phenyn-1.5-dlhydropyrazolo[3,^ 

The same method as used in the preparation of Example 68, but starting from 5-methyl-2-(trimethy!tin)- 
thiophene. gave after crystallisation from diisopropylether/isopropanol. the title compound as white crystals 
mp : 178'C. 



10 


Analysis : C21 H22N*02Si 


Calculated : 


C. 63.94 : 


H, 5.62 ; 


N. 14.20 




Found : 


C. 63.02 ; 


H. 5.56 ; 


N, 14.11 
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BIOLOGICAL ACTIVITY 

Compounds of the invention were assayed according to the procedure described hereinabove. Results 
show that compounds of the invention are potent inhibitors of cGMP specific PDE as demonstrated by the 
IC50 values for a representative selection of compounds of the invention hereinafter. Thus, compounds of 
Examples 7, 11, 15, 18, 19, 22, 30, 31, 37, 41, 51. 63, 65, 67 and 69 above have IC50 values in the range of 
1 to 10nM. In the same assay zaprinast^ has an IC50 of 200nM. 

1. Zaprinast is a known selective inhibitor of cGMP specific PDE (cf. T Saeki and I Saito in Biochemical 

Pharmacology. 46(5), p833-839. 1993). 

Claims 



1. Compounds of formula (I) 



30 



35 




(1) 



40 



50 



and salts and solvates (e.g. hydrates) thereof, in which: 

represents arylmethyl or Ci -6 alky I optionally substituted by one or more fluorine atoms; 
R2 represents methyl; 

R3 represents C2 -4 alky I; ^ ^ 

R* represents nitro. cyano. Ci-salkoxy, C( = X)NR^R^ NRSR^ (CH2).NRioC{ = Y)Ri^ or a 5-membered 
heterocyclic ring selected from thienyl. thiazolyl and 1 ,2.4-triazolyl each ring optionally substituted by a 
Ci-*alkyl or aryl group; or when R^ is arylmethyl or Ci-salkyl substituted by one or more fluonne 
atoms then R* may also represent hydrogen; 
Rs represents hydrogen or Ci-ealkyI; 
R^ represents hydrogen or Ci-ealkyI; 

R7 represents hydrogen, amino, hydroxyl. Ci-ealkyI, aryl or arylCi- ♦alkyi; 
R8 represents hydrogen or Ci -ealkyl; 

R3 represents hydrogen. C-salkyl. SOaR^^ COsR^^ C( = NCN)SR^2 C( = NCN)NR13ri4; 
R^o represents hydrogen or Ci-calkyl; 

R11 represents Ci-ealkyI optionally substituted by one or more halogen atoms, or R^^ represents aryl, 
arylCi-4aIkyl. thienyl. NR^5R^^ CHsNR^^rib or and R^^ tog ther r pr s nt -A(CH2)n-; 
R^2 represents Ci-calkyl, aryl or arylCi -4alkyl; 
R13 represents hydrog n or Ci-ealkyl; 
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represents hydrogen, Ci-ealkyl, aryl. arylCi-^alkyl or R^^ and R^* together with the nitrogen atom 
to which they are attached fornn a morpholine, piperazine or N-Ci -4alkylpiperazine ring; 
R15 represents hydrogen or Ci-ealkyl or and R^^ together represent -A(CH2)n-; 
Rie represents hydrogen, C-eaikyl, aryl. arylCi -^aikyl, COsR^^ CH^COsR^^ or R^^ and R^^ together 
with the nitrogen atom to which they are attached form a morpholine. piperazine or N-Ci- 4 alky I- 
piperazine ring; 

R17 represents hydrogen or Ci-GalkyI; 

R18 represents hydrogen. Ci-^alkyl. aryl. arylC, -4alkyl. COR^^ or R^^ and R^« together with the 
nitrogen atom to which they are attached form a morpholine, piperazine or N-Ci-4alkylpiperazine ring; 
A represents CH2 or C = O; 
m represents zero or 1 ; 
n represents 1 ,2 or 3; 

X represents S or NH, or when R' represents amino then X may also represent O; 
Y represents O or S; for use in therapy. 

Compounds of formula (I) 



o 



(1) 



and salts and solvates (e.g. hydrates) thereof, in which: 

W represents arylmethyl or Ci-salkyI optionally substituted by one or more fluorine atoms; 
R2 represents methyl; 

R3 represents C2-4alkyl; ^ ^ ^ 

R* represents nitro. cyano. Ci-ealkoxy. C( = X)NR^R^ NR«R^ {CH2UNR^0C( = Y)R^^ or a 5-membered 
heterocyclic ring selected from thienyl, thiazolyl and 1 .2,4-triazolyl each ring optionally substituted by a 
Ci-4alkyl or aryl group; or when R^ is arylmethyl or Ci-ealkyl substituted by one or more fluonne 
atoms then R* may also represent hydrogen; 
Rs represents hydrogen or Ci-calkyl; 
R^ represents hydrogen or Ci-ealkyl; 

R7 represents hydrogen, amino, hydroxyl. Ci-ealkyl. aryl or arylCi- 4alkyl; 
R8 represents hydrogen or Ci -6 alkyi; 

R3 represents hydrogen. Ci-6alkyl. S02R^2, 002^'^. C( = NCN)SR^2 or C( = NCN)NR13ri4. 
H^^ represents hydrogen or Ci-ealkyl; 

W represents Ci-6alkyl optionally substituted by one or more halogen atoms, or R^^ represents aryl, 
arylCi-4alkyl, thienyl, NR^^rig cHzNR^^R^^ or R^o and R^^ together represent -A(CH2)n-: 
R12 represents Ci-salkyl. aryl or arylCi -4alkyl; 
R13 represents hydrogen or Ci-calkyl; 

Ri* represents hydrogen, Ci-ealkyl. aryl. arylCi-4alkyi or R^^ and R^* together with the nitrogen atom 

to which they are attached form a morpholine, piperazine or N-Ci -4alkylpiperazine ring; 

R15 represents hydrogen or Ci-ealkyl or R^° and R^^ together represent -A(CH2)n-: 

RI6 represents hydrogen. Ci-salkyl. aryl, arylCi-4alkyl. C02R^^ CH2C02R^2 or R^^ and R^^ together 

with the nitrogen atom to which they are attached form a morpholine. piperazine or N-Ci- 4 alky I- 

piperazine ring; 

R^^ represents hydrogen or Ci -galkyl; 

RI8 represents hydrogen. Ci-Galkyl. aryl. arylCi -4alkyl. COR^^ or R^^ and R^^ together with the 
nitrogen atom to which they are attached form a morpholine. piperazine or N-Ci -4alkylpiperazine ring; 
A represents CH2 or C = O; 
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m represents zero or 1 ; 
n represents 1 ,2 or 3; 

X represents S or NH. or when represents amino then X may also represent O; 

Y represents O or S; with the proviso that when represents Ci-6alkyl and R^ represents hydrogen 

then R* cannot represent nitro or NH2. 

3. A compound according to Claim 1 or Claim 2 in which R^ represents a Ci-aalkyI group. 

4. A compound according to any preceding claim in which R^ represents a C2-3alkyl group. 

5. A compound according to any preceding claim in which R* is a group linked to the benzene ring of the 
rest of the molecule via a nitrogen atom. 

6 A compound according to Claim 5 in which R^ represents NHCOR^^ (where R^^ is methyl, p- 
fluorophenyl, 2-thienyl or trifluoromethyl), NH2. NHSO2CH3. NHCO2CH3. NHCOsEt, NHCONHEt or 
NHCSNHEt. 

7. A compound according to any one of Claims 1 to 4 in which R* is a thienyl. thiazolyl or 1 .2,4-triazolyl 
ring each substituted by methyl or aryl. 

8. Compounds of formula (la) 



O 




N 




(la) 



and physiologically acceptable salts and solvates (e.g. hydrates) thereof, in which R^ represents 
Ci-3alkyl and R* represents NHCOR^^ (where R^^ is methyl, p-fluorophenyl. 2-thienyl or trifluoromethyl, 
NHSO2CH3, NHCO2CH3, NHC02Et, NHCONHEt. NHCSNHEt or a thienyl, thiazolyl or 1 .2.4-triazolyl nng 
each substituted by methyl or aryl. 

9 1 3-Dimethyl-6-(2-propoxy-5-acetamidophenyl)-1.5-dihydropyrazolo[3.4-dlpyrimidin-4-one; 

lUthyl-3-methyl-6-[2-propoxy-5-(4-methyl-2-thiazolyl)phenyl]-1.5-dihydropyrazolo[3.4-d]pyrimidin-4-one; 
1-ethyl-3-methyl-6-[2-propoxy-5-(2-methyI-4-thiazolyl)phenyl]-1.5-dihydropyrazolo[3,4-dlpyrimidtn-4-one; 
1-ethyl-3-methyl-6-[2-propoxy-5-(2-(3-pyridyl)-4-thiazolyl)phenyl]-1.5-dihydropyrazolo[3.4-d]pyrimidin-^^ 

r3-dimethyl-6-[2-propoxy-5-(2-methyl-4-thiazolyl)phenyl]-1.5-dihydropyrazolo[3.4-d]^^ 
l!3-dimethyl-6-t2-propoxy-5-(3-phenyl-1,2.4-triazol-5-yl)phenyl]-1.5-dihydropyra2olo[3,4-d]pyrim 

r3%imethyl-6-(2-propoxy-5-methanesulfonamidophenyl)-1.5-dihydro-pyrazolo[3.4-d]pyrimidin-4-one; 
and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 

10, Compounds of formula (I) and salts and solvates (e.g. hydrates) thereof in which: 
Ri represents Ci -6 alky I, 2.2.2-trifluoroethyl or benzyl; 
R2 represents methyl; 
R3 represents C2-4a!kyl; 

R^ represents nitro. cyano, Ci-^alkoxy. C( = X)NR^R^ NR«R^ (CH2)mNR^oc(. y)R^^ or thiazolyl or 
1, 2.4-triazolyl each ring optionally substituted by a Ci-4alkyl or aryl group; 
R5 represents hydrogen or Ci-ealkyl; 
R^ represents hydrogen or Ci-salkyI; 
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represents, hydrogen, amino, hydroxyl. Ci-6alkyl. aryl or arytCi- 4alkyl; 

r-X. »«o;;* s'ubs*« », on. . ^. ^ 

arylCi-^alkyl. thienyl. NR^^R^^ CHaNR^^R^^ or R^o and R^^ together represent -A(CH2)n-: 
R12 represents Ci-ealkyl. aryl or arylCi -4-alkyl; 

reoresents hydrogen or Ci-ealkyI; 
RH repisents hydrogen. C-salkyl. aryl. ary.C, -.alkyl or R- and R- together with the nitrogen atom 
to which they are attached form a morpholine. piperazine or N-C,-4alkylpiperazine ring; 
R15 represents hydrogen or C, -ealkyi or R'o and R'^ together represent -A(CH2)„-; 

represents hydrogen. C,-sa.kyI. aryl. arylC,-«alkyl. CO.R-, CH.CO.R- or R- and FV^ together 
with the nitrogen atom to which they are attached form a morpholine, piperazine or N-C- ♦alkyi- 
piperazine ring; 

R17 represents hydrogen or Ci-salkyl; 

R- Represents hydrogen. C-salkyl. aryl. arylC,-*alkyl. COR- or R- and R^ together with the 
nitro^eS atom to which they are attached form a morpholine. piperazine or N-C,-*alkylpiperazine nng. 

A represents CH2 or C = O; 
m represents zero or 1 ; 
n represents 1 ,2 or 3; 

X represents S or NH. or when R^ represents amino then X may also represent O; 

Y represents O or S. with the proviso that when R^ represents C.-salkyI and R^ represents hydrogen 

then R* cannot represent nitro or NH2. 

11. A phamiaceutical composition comprising a compound of formula (I) or a physiologically acceptable 
sal? or solvate thereof (as defined in Claim 1) together with a pharmaceutically acceptable diluent or 

carrier. 

12. A process for the preparation of a. compound of formula (I) or a salt or solvate thereof (as defined in 

''lA)?ort2a"ngT" -pound in which R* represents nitro or C-salkoxy. cyclising a compound of 
formula (II) 



(11) 




in which R'. R2. R3 and R= are as defined in Claim 1. R« is nitro or C-salkoxy and R is CN or 



(B) convening a compound of formula (I) to a different compound of formula (I); or 
C reacting a compound of formula (I) In which R* is a reactive atom or group to 'ntroduce he 
desired R' group: together, if desired or appropriate, with salt formation or conversion of one salt to 
another salt as an optional step subsequent to process (A). (B) or (C). 

13. use of a compound of formula (I) or a physiologically acceptable salt or solvate thereof (as defined in 
cairn 1) for me manufacture of a medicament for the treatment of stable unstable and variant 
(Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart failure renal fa lure. 
Sherosclerosis. conditions of reduced blood vessel patency, peripheral vascular disease, stroke 
bronchitis, chronic asthma, allergic asthma, allergic rhinitis, glaucoma or diseases charactensed by 
disorders of gut motility. 
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